Neutrophil activation after burn injury: contributions of the classic complement pathway and of endotoxin.
We attempt to elucidate the mechanisms of neutrophil (PMN) activation after burn injury. We previously reported prolonged elevations of PMN cell surface complement (C) opsonin receptor levels after burn trauma with a corresponding period of depressed PMN chemotaxis to C5a, which suggests that the C product, C5a, was responsible for PMN activation. However, a lack of direct correlation of C activation with C receptor levels soon after injury raised the possibility of a second PMN-activating substance. We therefore investigated the effect of endotoxin (LPS) on the expression of the C receptors (CR1 and CR3) by normal human PMNs. Concentrations from 0 to 50 ng/ml of LPS 026:B6 caused a dose response increase in the PMN surface expression of CR1 and CR3 as assessed by monoclonal antibody binding and indirect immunofluorescence. The relative CR1-dependent fluorescence rose from a mean of 50 to 385 and CR3 from 50 to 300. Chelation by ethylenediaminetetra acetic acid (EDTA) did not influence this dose response, thus ruling out the possibility of C activation by LPS--an inference supported by the lack of complement activation observed with these concentrations of LPS in normal serum. A similar dose response was obtained in the absence of other cell types or serum, which implies a direct effect that mimicked that of C5a. To determine the mechanism of the later, prolonged C activation after burn injury, we next examined C activation products in 22 patients with burn injuries. Elevations of plasma C3a desArg were present and persisted for 50 days. Elevations were at maximum levels on days 9 through 13 postburn (mean +/- standard error of mean [SEM], 496 +/- 47 ng/ml versus normal 113 +/- 32; p less than 0.01). These were accompanied by elevations of C4a desArg (917 +/- 154 ng/ml versus normal 424 +/- 50; p less than 0.01), which are indicative of classic pathway activation. Finally, we examined PMN function, phagocytosis and percentage killing of Staphylococcus aureus, and found PMN function to be unaltered in the 22 patients. Thus PMN activation after burn injury appears to be caused by LPS soon after injury and by C5a later after injury and affects only selected PMN functions.